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(54) FUEL CELL POWER GENERATION SYSTEM 

(57)Abstract: 

PURPOSE: To control a steam generation quantity at a 
prescribed value, and operate a power generation 
system optimally by controlling a power generation 
quantity while adjusting flow rate of cooling water flowed 
into a fuel cell cooling system according to power 
generation output detected by a power generation output 
detecting means. 

CONSTITUTION: Power generation output of a fuel cell 
body 1 is detected by means of a power generation 
output detector 1 0, and when its detected value is given 
to a flow rate control device 1 1 , opening of a flow rate 
adjusting valve 9 is found in the device 1 1 according to 
the power generation output, and opening control signals 
are given to the valve 9. Thereby, the opening of the 

valve 9 is adjusted by means of the opening control signals, and flow rate of cooling water 
flowed into a fuel cell cooling system IC of the body 1 is controlled. In this case, the flow rate 
of cooling water is controlled, so that the cooling water becomes the optimal temperature to 
the body 1, and also that two phase flow having a prescribed quality of vapor dryness of 
steam can be obtained from the fuel cell cooling system. Here, the steam recovered as high 
quality exhaust heat is used, for example, in an absorption type refrigerating machine 7. 
Furthermore, even if a cooler is not arranged in a passage on the inlet port side of the cooling 
system IC, the cooling water having the optimal temperature can be supplied to the body 1. 



http://wwwl9.ipdl jpo.gojp/PAl/result/detail/main/wAAAlna4qpDA405029013PLhtm 



9/2/03 



09)b#b#wt cjp) (12) & ft! 4# It & $8 (A) a\)^mm&mn 

#§§¥5-29013 

(43)&I3B TO 5 ^(1993) ZM 5 B 

(51)Int.Cl. 5 SSSlJS^ /?fl8g#^ F I Kfl5«*@i?T 
H 0 1 M 8/04 J 9062-4K 

T 9062 -4K 



(2i)tbB#-^ 


#IB¥3-179853 


(71)tfelpA 


000003078 


















<22)^HB 


¥^3^(1991) 7^ 19 B 




#SJIimiHttftf$ESiil|B 


J72#« 


is 






(72)*^# 


fesi m. 












JOtWiKaHll-TIii 


n* 




















(72)&HB# 


jfeft it* 












3g*«5*g|E;£Jif-T§ 1 3 






















(74)f<3IA 


#a± mr. as 







(54) TOSife?g«^XrA 



(57) [£tt] 

i: UT*JW«JRIlW«t*A6ii:fc:iliS. 

T. «5^tvfi*#:^|g«a}^Srll«tH^tiJ?gl Oft: J: 

9 lasts i. -lo^maj^aiffi^SLifjffligsi n=4 



»■ — 



IC 



- — 



I 

IB 



9 3 



09/02/2003, EAST Version: 1.04.0000 



1 

ttft*RBUI*lOft£ft£ «Mt«aUM!l«*Ri: t 

[&^lf»™ 

[0001] 
[0002] 

*^fA) fcLT»fiU:*6, WiRMtcllMdL'T 

#TVM>. 

tOO 0 33 L*»U IE*S'*7\&te*JVvCtt. 
■IT, 5ttW*>lRx*;Wfi:H:. Z«S»ffl«^lR«*» 

[0004] tz*>x\ mkmmwMfmry > h e 



(2) ^^5-290 13 

2 

[ 0 0 0 5 ] iCT. flSW«B6*^^A*»4,J»{B* 

ffi*&Sttr**1911i I/O**. 
[0006] H8fc*$l>vc. lM&Hffl AiJitASm 

fin b**u K^m^^jmiwotrivma 
io jRictfliiJfeasiErtKi**^ ^wjiffi«?fi*fti<7) 
trotta* i c*auTawi4»awci«sH«i6*ftci 

Sfta#i4 *ai/CJttfTOI*tt 1 1 Cfc 

[ o o o 7 ] £ <r?\ 69Z&M4 A CUBS* 

20 iiJKUIIififliK^ftx*^-!: LTEHKt* Z k 
?*4. 

[0008]-*, »*4Mi»2'C4«IS*ifc7WIBWi 

S/Xf-A^MWfcBBlS*ifci»iR*»aiaS7 fcft&S 
*U £OHHW17*B»l/0>4. £«N81K*»*M7 
*aofe*3RJW4WB*i:*i3. ZfcNflJ»*>HWI*t)i 

30 [0009] 

mwm&i£ok?m&] zco* oizmsiz^t 
ottgHttLtratttg* i c tattibjcfcatetf j v ^ v> 

flft*QI 7 j; o l/zimtb&Bifilbl. 

[ooio] k zbx\ <§&*nimimte*m coxa 

mii. ?fra*tR«#yr8*»4><0R>)*i:«*4Hl» 
40 2 ^>^»aUc^ft^^ < «rfU«r4 «if $30* 

180 xrr**.. 

[0011] L*>L. S dcoJ: ^ tCiSSco^ffl*5-^|§ 
4 tc«t 0»at6 1 . Z0)ftjM4 X OIKAffOSHft^ 

so [ooi2] *%BB{4m?tt$a^o$iji*^ias^ps 



09/02/2003, EAST Version: 1.04.0000 



(3 

3 

[00 13] 

sea ur«Hi6^< t t,msnkmumttit:» 

S£SSLT3^««^*i!H^4SU»W»¥Ri: * 
Kit*. 

[ o o 1 4 1 ±ffi»<a}**aj¥atfti-cwt 20 

■caUMHIH^Rfc J: "J«fil#»*»=8Hi4?#ai*<08HI 

c 0 0 1 5 1 3 6tc. ±ffi««aj*«aj#gk»ai*w 

coi&gXJiE}] ££t vcs»f!iffl[¥S(c <t 0 «t$n* • 
t^4»O*O8atSBSLTa»<0«4**iW«M- 30 
6. 

COO 1 6] 

T*# 4 Jf*> «ffl&lflft0ffiP0:ifB3Saft*l 

■C, *JWOJREIC*WKT , t4Ci:* t «r<<rO. 3- 40 

y'x^yXfAt LTSSi&i<0i:$:L#4. 
COO 1 7] 

C 0 0 1 8 ] 12 1 HttSMHfc J: 4 flWWI**^^ 
CO® 1 *>WtWfc SrMMiH-ca 0 , II 8 k HHBWHc 
liH-E#*ttLT*OR*SWL, £-ITttJWr4 
«MHc*3^TSfi^4. *SHfcWT1i. 0 1 fcifrf J: 3fc 
»m?fi*(* 1 "TJfflR$il'tZfflafliLfc}«a*«r3IB!l 
fc*(C4M1^4«*4HiBS2*»fe}«JWcliaisKy7 , 3«' 50 



#I^F5- 2 9 01 3 

4 

wtnaw i c t?«]**iiixs*4-<«f«i* 

ftaSUUcffiftNB* 9 *RW\ i 1 ffl 

w«-<^«ta*tmifi-r4««ai*««i«i 1 o 
K4iTH^^8at*M«rr48Ht«wa 1 

l*R»t4J:dfc:Ufct>OT*4. 

[0019] d<7) <t 5 ^rflWtfDWIswaaW^x-f At 
*» wc , ttfttttt** 1 OJMCiS* WBfc-T 4 1 PW 
»K*fc3Wfct4. «f«itfj»H««*#l<0««aj*** 
fiTt4t«ifcffo-Cl*i»i©JB!!««»»H-4. fto 

S?4**4. 

[ 0 0 2 0 ] \\± , %«JfJ^^ffi^ 1 0 l/z & Offlli 

SI lC4i6fi4fc, £OSKftMffl&Kl 1TU3S1B 

^SSUHMB#9fc-£i.4. ft-jT. d^SfiPS#9 

* 1 (OVfe^t^ 1 C C^^4»fll*08Ub&*«!WS 
*14. ?«W<?D8ttSUaSH«fl!!*#lt«L 
T«apflaBftt«r4 J: o fc. J.o«fiJWiaj: OJW&O 

^atn 7 T"fJffl 2tl&Zttz%l. 

[0021] zcDX o izmmnwzft 1 ozmmiizm 
aju *tf5«jajit(car?v^iai»i»*9(?)RKfe* 

CtcSA-t4>»bi«>aUlt*IflW4 J: 9 fc LfcOT. 
t£*«J: 3 t«?fi^a]^ 1 COAPfflflDSHt^HSt. 
S»t*<TtaER«ft**lt:i:-j-CKiKrilK«)»ai 
ZZtftX-Zh 9 T'& < . «A^BR 1 
CiBP0>rfflS*)SSiMfe&** fc»r£*>ffilc«fW4 i 
fc*nfTKi:«r4. ffioT, t»fcJt*T«Wt*)»i t 
■CigjRT*40T, 3-i/'x^^XrAi;L,T(iSJIi'5: 

*U ££-WiJKr6£fc:ovvCj**4. 
[ 0 0 2 2 ] IS 2 ^WtWTtt. m 2 tz*?£ o (cttft 
®fi!*«:l (0ffiaiRk0HHJH(Sm(:SUUII^9 

ft, ^<os5*ms#9?-micoiiiS0ijfcp]eitc^a5^ 

ttfflttl 0 CJ: Ottffi$iiX:ttili«»aaU!iflBIl 1 

fc-9-i-c#iiia^fi»L. «ffi»a3Rictaw»-r4jfr 
awcflDaatiMii-4 j: ■? tz LfcioTtj, 

[0023] iOldirfllJSkL-Cfclll^jaWltPI 
«W>ft!rajWR*1l4i 41*^*4. H3J4*fKB 

v^TJS^4. 



09/02/2003, EAST Version: 1.04.0000 



(4 

5 

[ 0 0 2 4 ] 313 rtmtffttl*. 0 3 fcSjrf J: o 

^ai^^aiTicffi^yr 3 fflit-f-<oia«fctfii»'t i 

*w*44>v<-*B»sai3fci«*. Bimaiftai 
» i o t i o aas s*ut«ffi«fB** i wfwai* 

4iT »«*««jKxr3«)lHliaRS«!llW4 J: "5 1 U 

[0025] ^Jo&fSSt L?t 
3<o@iafc**am«is*# 1 ojwtajijtiB trwfls 10 

m4u*%mcom4cr)mMM** 
ti><ox\ mi tm-ttshiztem-imzttixt^m 

[ o o 2 6 ] si4 e&amtit* 04 fc^f i ■? 
*.mmx>7 3 j: o gmwttft 1 1 c <n 

M«i^*»SiSlWflKai4*R»t. *«0H«W 20 

iwfi# $rami3s# 9 \zH-z.xwmmk 1 c tatx-r 

[ 0 0 2 7 ] 0 5 btfc&njiass 5 oniSM^^-r i> <r> 
x\ 04 tn&i. &\mmm#9 1 t^m^mm 
h mmmiw 1 4 *w-fm**fr 1 oierwbr 1 c 

[0 0 28] 3rti. S4iJj:l^m5<0lii6ffiUcfc^T. 30 

vmmmss. 1 3 <c£ 9«fiti»#9^££PBB-f & 
ft 0 1: 0 3 c^tsatwo i -5 ti&awcifaw >- 7" 3 ffl 

% 1 c tcsA-r 5 ftSttaaftttHOT « j a k lt t 

fc |3l-a5p D B t3(±|aI-fS^^# L'T*^liSB*«« L . Z 
[0 0 29]»6<^ltt«^tt, H6K*"f idfciBH 

®ft## 1 cornea® 1 c cotts nM^sSStsiifipg 40 



#^5-290 1 3 

6 

oaas 1 w^mai^^tiifflfc ^asa 

fJIHKiK 1 6 fc^-jc. , ^OfiftfflffSIS 1 6 i 
«Hf*9«B!lKt«l»'t4J:7fc:Ufcfc«>'C*6. *>*» 
1 Cfc«Eft.Si&a*0>«»£J: OJWSKnWWSit 
[0030] 

j a±.^^fzto^mmzxtui. mm 

[01 ] *«EfcJSK8«fi8«S'*7 l A<^lO£ 
[02] 2 Olli&0J£^-t*j£18BJ& 

[03] *9^^3^ijfeM»7^iii£3tm 

[04 ] *wmm4v>mmm£*-mfm*m. 
[05] *i^com 5 ffmm^^tmmm. 

[07] ^ii^*««fi»a»oiaisftfrt^^ 

77. 

[08] «*coSia^[UiK^tJ:4»|®fi^«^ 
[ft^oDJBjn 

1 imtft^fic. ia ib 

«L 1C ttiffiHifi]^ 2 JbKftttSk 3 

ffl*JBWfy7*. 5 6 EfiilSiS 

7 ©ltZ^^<«^, 8 JWbWKKsKyr. 9 

SSPS#. 10 %«tB^aiS, 11,1 

4, i6 tizmmms.. 12 -r^w, 13 

-fyx-^IUffil, 15 a«*fctiEttfta} 



09/02/2003, EAST Version: 1.04.0000 



(5) 



1fHB¥5-2 90 13 



[01] 



1 



5 f 6 



i 



— * — /v ^ vw>> 



IB 



IC 



9 3 



F 



i — vwv*- 



[02] 
II I 

i a ; 



r-cb-f 



IC 



[04] 

[03] 




T 

12 



[05] 
,1 14 



IA- 
IB- 



(C 



[06] 



10 1 16 



I 

IB 



IC 



3 



09/02/2003, EAST Version: 1.04.0000 



(6) 



#SJ¥5-29 0 13 



[07] 




[08] 

■* — X f i X — 



rc 



JA 
IB 



■Q 



4 3 



3 



09/02/2003, EAST Version: 1.04.0000 



Page 1 of 1 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2 **** sn0W s the word which can not be translated. 

3 .In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The fuel cell main part which has the cell cooling system which is characterized by providing the following, and which oxygen is 
supplied to an air pole, and hydrogen is supplied to a fuel electrode, and absorbs the heat of reaction at the time of power generation, The 
fuel cell power generation system equipped with the steam separator for dividing into a gaseous phase and the aqueous phase the cooling 
water which flows through the aforementioned cell cooling system of this fuel cell main part and which a steam and water two-phases- 
flow-ized at least, and the primary cooling water system which circulates the cooling water separated by this steam separator through the 
aforementioned cell cooling system. A power generation output detection means to detect the power generation output of the 
aforementioned fuel cell main part. A control-of-flow means to adjust the flow rate of the cooling water which flows to the aforementioned 
cell cooling system based on the power generation output detected with this power generation output detection means, and to control a 
steamy yield. 

[Claim 2] The fuel cell main part which has the cell cooling system which oxygen is supplied to an air pole, and hydrogen is supplied to a 
fuel electrode, and absorbs the heat of reaction at the time of power generation. The primary cooling water system which circulates the 
cooling water separated by the steam separator for dividing into a gaseous phase and the aqueous phase the cooling water which flows 
through the aforementioned cell cooling system of this fuel cell main part, and which a steam and water two-phases-flow-ized at least, and 
this steam separator through the aforementioned ceil cooling system. It is the fuel cell power- generation system equipped with the above, 
and it is characterized by to establish a control-of-flow means adjusts the flow rate of the cooling water which flows to the aforementioned 
cell cooling system based on the temperature or the pressure detected with the temperature or the pressure detection means of detecting one 
[ at least ] temperature or pressure of cooling water of the entrance of the aforementioned cell cooling system, or an outlet, and this 
temperature or a pressure detection means, and control a steamy yield. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the fuel cell power generation system which carries out the double wage of power and the 

heat energy. 

[0002] 

[Description of the Prior Art] Recently, a fuel cell power generation system is being brought into the limelight as an efficient new power 
generation method. Although development for the purpose of the side as a power plant has been furthered, when it applies especially as the 
electrical and electric equipment and a heat double wage system (cogeneration system), an old fuel cell harmonizes with an environmental 
problem, and demonstrates the usefulness, therefore — recently ~ cogeneration - the effectiveness as a system is called for further 
increasingly 

[0003] However, it was not in the state it should not necessarily be conventionally satisfied [ with the point of collecting exhaust heat 
effectively and supplying quality heat energy so much ] of the state in a system. Here, quality heat energy means the heat energy as an 
elevated-temperature steam beyond a 160 ** grade with an usable double-effect type absorption refrigerator. 
[0004] By the way, in the conventional fuel cell power generating plant, although there was almost no example which takes out an 
elevated-temperature steam, there was a method which takes out directly the steam generated from the cooling system of a fuel cell as an 
example seen rarely. Drawing 8 shows an example of the elevated-temperature steamy recovery method of this conventional type. 
[0005] Here, the quality heat energy discharged from a fuel cell power generation system is obtained mainly from fuel cell power 
generation cooling water. Moreover, although there are a two phases flow and a single- phase-flow method in fuel cell cooling, also by the 
case of a two phases flow, a certain amount of temperature gradient is given to cell inlet temperature and outlet temperature, and it is 
considering as single-phase- flow cooling near the cell entrance. Drawing 8 is premised on such a single phase flow / two-phases- flow 
cooling system. . 

[0006] In drawing 8 , 1 is heated by generation of heat accompanying power generation of the fuel cell main part 1, and two-phases-flow- 
izes the cooling water which is the fuel cell main part equipped with cell cooling- system 1C which has fuel -electrode 1A and air pole IB, 
and absorbs the heat of reaction at the time of power generation, and flows through cell cooling-system 1C of this fuel cell main part 1, and 
this two phases flow flows into a steam separator 2, and is divided into a steam and water here. With the cooling- water-flow pump 3 of a 
primary coolant system, the water separated by this steam separator 2 is sent to cell cooling- system 1C of the fuel cell main part 1 through 
the condensator4 cooled to cell inlet temperature. 

[0007] Here, that what is necessary is just to use the suitable cryogenic fluid for secondary 4A of a condensator 4, this condensator cooling 
medium can have and last heating values can be collected as heat energy of low quality. 

[0008] On the other hand, the steam separated by the steam separator 2 is sent to the fuel -supply line which is not illustrated through a flow 
control valve 5, and an excessive steam is supplied to the absorption refrigerator 7 installed in the exterior of a fuel cell power generation 
system through the pressure regulating valve 6, and is driving this refrigerator 7. The steam which passed along this absorption refrigerator 
7 serves as the water of condensation, and is sent to the passage between a steam separator 2 and the cooling- water- flow pump 3 with the 
cooling- water- flow pump 8 of a secondary coolant system. 
[0009] 

[Problem(s) to be Solved by the Invention] Thus, in the fuel cell power generation system of composition of being shown in drawing 8 , 
cooling of the fuel cell main part 1 is not that what is necessary is just to only pour cooling water to cell cooling-system 1C, and must be 
controlled to the optimal temperature for the reaction of the fuel cell main part 1. For example, it is necessary to control like the graph 
which shows the entrance of a fuel cell, and outlet temperature to drawing 7 . 

[0010] By the way, since the inlet temperature of the fuel cell main part 1 of cooling water is determined by the mixed degree of the return 
water from the cooling- water- flow pump 8, and the high temperature hot water from a steam separator 2, if the amount of the high 
temperature hot water from a steam separator 2 increases, the temperature of cooling water will become high indeed. Therefore, you have 
to cool the cooling water supplied to cell cooling- system 1C to the optimal temperature for the reaction of the fuel cell main part 1 with a 
condensator 4. For example, as shown in drawing 7 , the inlet temperature of a cell cooling system is 165 **. Outlet temperature is 180 **. 
[001 1] however - if hot cooling water is cooled with a condensator 4 in this way, even if exhaust heat of low quality is recoverable from 
this condensator 4 -- cogeneration - there was a problem that the amount of heat recovery quality as a system will fall 
[0012] this invention does not use the condensator for adjusting the temperature of the cooling water of a cell cooling system -- also 
coming out -- while supply of the cell cooling water of suitable temperature is attained — the whole cogeneration — it aims at offering a fuel 
cell power generation system for the fuel cell power generation system which can raise the amount of heat recovery quality as a system 
[0013] 

[Means for Solving the Problem] The fuel cell main part which has the cell cooling system which oxygen is. supplied to an air pole, and 
hydrogen is supplied to a fuel electrode, and absorbs the heat of reaction at the time of power generation in order that this invention may 
attain the above-mentioned purpose, The steam separator for dividing into a gaseous phase and the aqueous phase the cooling water which 
flows through the aforementioned cell cooling system of this fuel cell main part and which a steam and water two-phases- flow- ized at least, 
In the fuel cell power generation system equipped with the primary cooling water system which circulates the cooling water separated by 
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this steam separator through the aforementioned cell cooling system A control-of-flow means to adjust the flow rate of the cooling water 
which flows to the aforementioned cell cooling system based on the power generation output detected with a power generation output 
detection means to detect the power generation output of the aforementioned fuel cell main part, and this power generation output detection 
means, and to control a steamy yield is established. 

[0014] Moreover, the temperature or the pressure detection means of replacing with the above-mentioned power generation output 
detection means, and detecting one [ at least ] temperature or pressure of cooling water of the entrance of a cell cooling system or an outlet 
is established, the flow rate of the cooling water which flows to a cell cooling system by the control-of-flow means based on the 
temperature or the pressure of cooling water detected by this detection means is adjusted, and a steamy yield is controlled. 
[0015] Furthermore, both the temperature or the pressure detection meanses of detecting the temperature or the pressure of the above- 
mentioned power generation output detection means and cooling water are established, the flow rate of the cooling water which flows to a 
cell cooling system by the control-of-flow means based on the temperature or the pressure of a power generation output and cooling water 
detected with both [ these ] the detection means is adjusted, and a steamy yield is controlled. 
[0016] 

[Function] If it is in the fuel cell power generation system of such composition, since the flow rate of the cooling water which flows to a 
cell cooling system according to the power generation output of a fuel cell main part, or one [ at least ] temperature or pressure of cooling 
water of the entrance of a cell cooling system or an outlet is adjusted, it not only can make it the temperature of the optimal cooling water, 
but for a fuel cell main part, it becomes possible to also hold the quality of vapor of the two phases flow of the outlet of a cell cooling 
system to a predetermined value, therefore, the thing which the quality amount of heat recovery falls ~ being lost ~ cogeneration — it can 
make with the thing optimal as a system 
[0017] 

[Example] The example of this invention is explained with reference to a drawing below. 

[0018] Drawing 1 is the block diagram showing the 1st example of the fuel cell power generation system by this invention, it gives the 
same sign to the same portion as drawing 8 , omits the explanation, and describes a portion different here. A flow control valve 9 is formed 
in the passage of the primary cooling water system which makes cooling water flow into cell cooling- system 1C through the cooling- water- 
flow pump 3 from the steam separator 2 which divides into a steam and water the cooling water heated and two-phases-flow-ized by the 
fuel cell main part 1 in this example as shown in drawing 1 . Moreover, while forming the power generation output detector 10 which 
detects the power generation output in the fuel cell main part 1 side It asks for the opening of a flow control valve 9 based on the detection 
value of this power generation output detector 10, and the control-of-flow equipment 1 1 which gives the opening control signal to a flow 
control valve 9, and controls the flow rate of cooling water is formed. 

[0019] In the fuel cell power generation system of such composition, change of the power generation output of the fuel cell main part 1 also 
changes internal calorific value. For example, a fall of the power generation output of the fuel cell main part 1 also decreases internal 
calorific value in connection with it. Therefore, as shown in drawing 7 , in order to maintain the temperature of the fuel cell main part 1 at 
the optimal state to a load, it is necessary to reduce the flow rate of cooling water. 

[0020] If the power generation output of the fuel cell main part 1 is detected by the power generation output detector 10 and the detection 
value is now given to control-of-flow equipment 11, with this control-of-flow equipment 1 1, it will ask for the opening of a flow control 
valve 9 based on a power generation output, and an opening control signal will be given to a flow control valve 9. Therefore, as for this 
flow control valve 9, the flow rate of the cooling water with which the opening is adjusted and flows into cell cooling-system 1C of the fuel 
cell main part 1 is controlled by the opening control signal. In this case, to become the optimal temperature to the fuel cell main part 1, the 
flow rate of cooling water is controlled so that the two phases flow of a predetermined quality of vapor is obtained from a cell cooling 
system. Here, the steam collected as quality exhaust heat will be used by the absorption refrigerator 7. 

[0021] Thus, since the flow rate of the cooling water which detects the power generation output of the fuel cell main part 1, asks for the 
opening of a flow control valve 9 based on the detection value, gives an opening control signal to a flow control valve 9, and flows into cell 
cooling-system 1C was controlled Even if it does not form a condensator in the passage of the entrance side of cell cooling- system 1C like 
before, it not only can supply the cooling water of the temperature optimal for the fuel cell main part 1, but it becomes possible to also hold 
the quality of vapor of the two phases flow of a cell cooling-system 1C outlet to a predetermined value, therefore ~ since it is recoverable 
as quality heat compared with the former ~ cogeneration it will become the optimal as a system Drawing 2 shows the 2nd example of 
this invention, gives the same sign to the same parts as drawing 1 , omits the explanation, and describes a point different here. 
[0022] As shown in drawing 2 , a flow control valve 9 is formed in the circulating-water-flow way of the outlet side of the fuel cell main 
part 1, the detection value detected by the power generation output detector 10 like the 1st example in this flow control valve 9 is given to 
control-of-flow equipment 1 1, the degree of valve-opening is adjusted, and the flow rate of the cooling water which flows into cell cooling- 
system 1C is controlled by the 2nd example. 

[0023] The operation effect same also as such composition as the 1st example can be acquired. Moreover, drawing 3 shows the 3rd 
example of this invention, gives the same sign to the same parts as drawing 1 , omits the explanation, and describes a point different here. 
[0024] As shown in drawing 3 , while forming the inverter 12 which controls the rotational frequency in the cooling- water-flow pump 3 
side of a primary coolant system, the inverter control unit 13 which controls this inverter 12 is formed, the control signal called for based 
on the power generation output of the fuel cell main part 1 detected by the power generation output detector 10 is given to the inverter 
control unit 13, and the rotational frequency of the cooling- water-flow pump 3 is controlled by the 3rd example. 

[0025] Since the rotational frequency of the cooling-water-flow pump 3 is controlled corresponding to the power generation output of the 
fuel cell main part 1 also as such composition and the flow rate of the cooling water which flows into cell cooling-system 1C can be 
controlled, the same effect as the 1st and 2nd examples can be acquired. Drawing 4 shows the 4th example of this invention, gives the same 
sign to the same parts as drawing 1 , omits the explanation, and describes a point different here. 

[0026] As shown in drawing 4 , while forming a flow control valve 9 in the circulating-water-flow way of the entrance side of cell cooling- 
system 1C of the fuel cell main part 1 from the cooling- water-flow pump 3, the control-of-flow equipment 14 which detects the 
temperature or the pressure of this passage and asks for an opening control signal based on the detection value is formed, and the flow rate 
of the cooling water which gives the opening control signal to a flow control valve 9, and flows into cell cooling- system 1C is controlled by 
the 4th example. The same effect as each example mentioned above also as this composition can be acquired. 
[0027] Drawing 5 shows the 5th example of this invention, and since a different point from drawing 4 is the same as the 4th example 
except that the control-of-flow equipment 14 which adjusts a flow control valve 9 and its opening is formed in the outlet side passage of 
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cell cooling-system 1C of the fuel ceil main part 1, the explanation is omitted here. 

[0028] In addition, you may make it control the flow rate of the cooling water which flows into cell cooling- system 1C in the 4th and 5th 
examples by forming an inverter and an inverter control unit in the cooling -water- flow pump 3 side like the example shown in drawing 3 , 
and controlling the rotational frequency of the cooling- water-flow pump 3 instead of adjusting the opening of a flow control valve 9 with 
control-of-flow equipment 13. Drawing 6 shows the 6th example of this invention, gives the same sign to the same parts as drawing 1 , 
omits the explanation, and describes a point different here. 

[0029] As shown in drawing 6 , while forming a flow control valve 9 in the passage of the outlet side of cell cooling- system 1C of the fuel 
cell main part 1 in the 6th example The temperature or the pressure sensor 15 which detects the temperature or the pressure of cooling 
water two-phases-flow-ized is prepared. The detection value of this temperature or a pressure sensor 15 and the power generation output 
detection value of the fuel cell main part 1 detected by the power generation output detector 10 are given to control-of-flow equipment 16. 
The opening of a flow control valve 9 is controlled by the opening control signal which calculates based on both the detection value with 
this control-of-flow equipment 16, and is obtained. It becomes possible to be more highly precise and to control the flow rate of this 
composition, then the cooling water which flows to cell cooling-system 1C compared with eacb example mentioned above. 
[0030] 

[Effect of the Invention] Since the flow rate of the cooling water which flows to a cell cooling system according to [ like ] this invention 
described above was controlled to the optimal value according to the power generation output of a fuel cell main part without it does not 
appear in the temperature optimal for a fuel cell main part as much as possible, and it becomes possible to also make a steamy yield into a 
predetermined value, therefore it reduces the quality amount of heat recovery -- cogeneration -- the fuel cell power generation system 
which can perform operation optimal as a system can be offered 



[Translation done.] 
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